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1020030064846 



^Xh 2003/10/11 



KR 

mm 

10-2002-0061712 
2002.10.10 



'2j LHSl 

^mm ^^S-'03 Jicable S!^9||0IM0II 6s\ ^Ms\ 

21 

2003.06.20 

m=p- 

mm^ xii425£i ^§011 2\m mm. mm'^ mgo^^ ^?§oii £i 
^aiseiMieiioii^ (ej) 



29,000 B 

20,000 m 
26,000 m 

525.000 ^ 



20 ^ 
20 3 
1 3 
13 W 
600,000 §1 

313,000 ^ 

1. fi^LkAH- sAiiAj(£s)_ig ^ e 

:'ixiis]_ie 3.sxioii2j^§i:n^K<y^^^^^2joii2i . 

°I^BII)^?§S 1\ eSAHW['03 Jicable 12 

^5l|OIM0|| CHeh 6al ^7^1^ 



3 2 
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1020030064846 %^ <^7\: 2003/10/11 

^ ^^i^olZ: ^ icol^ >^^^oll <^^^ ^JL, <ystfl^^WlS 

Jl^^ ^ ^9! 4^ (breakdown) a] Efl^iHS^ ^y^^ £.2.^ ^ ^ 

27fl 371121 Ai^^si- ^^*V<^, ^ll^^# -i-^11 ^ 

i^oi^q- A^;^i^<y-c^ <^*J=^oi ^^^Vji o].^^Sl7ll JL^S\- 

£. 1 

-T-^^J-^CParitial Discharge), CKcurrent transformer) , ^B(shunt) , ^-^i^ol^^ 
-2-^2ll<^l^, ^^5i|-a!l (breakdown), "a^lia^C impedance) 
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1020030064846 



%^ 'U^}: 2003/10/11 



*><^1 31^^- ^^^^^ ^# {HYBRID TYPE High Frequency Partial Discharge 

sensing apparature} 

£. 4a ^ S. 4b^ ^^-71 £ Sofl ^^a^o^ :f-7V^S.£.oli:|-. 

:£ 5a^ ^ii|-^tfltil -^£A^ ej<5fl^>i, £ 5bfe ^sj-^^^cflu] -g-^^^ s^^^^i, £ 5c^ ^ 

£ 8^ (a),(b)^ ^ ^tl: ^^i^ ^^^^ wll^^^:^ -R-^ S^M- 
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£ 9^ (a) (f)^ ^ ^^<^] ^^^<=>\]^^^ ^o'-^^'i ^^s.^ 

5^ 10^ ^ ^^'Hl ^A^oflAi «ol-^Sl cf<g>^t(single shot) ^sfl- 

S. 11^ (a) - (c)^ ^ ^^<^1 ^><^1 w.el:E.^ ^^^^s] t^^ ^]:^^ ^^ 

S. 12^ ^tfl^^ oj-g-^ ttj-^ ^^£c>lii|.. 

S. 13^ 71^31 PDA>21 CT^A-lsq- ^ ^rgofl 21 tb «lJilt!: ^'^]^. 

S. 15^ ^-^710^ ifj-^ ^^S-Oln^.. 

£ 16^ ^ ^^"Hl 50n>^^ ^-§-71 21 Jl^B). q.^^ ^ 

i 1821 (aMc)^ ^2l|2l CT 'SB ^^i , ^ ^ ^^<Hl ^tb «^ 

^ ^^^^ #^^^2l-oi ^a^o] ^efl^olcf. 

S. 19^ ^Efl2l CT^ ^ ^jA^2f ^ ^x^ol] SitV ^J^i^l «o^^%=lfltil 
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£ 20^ (a)-(c)^ ^2fl^ CT^ ^M] ^ ^^i^q- ^ ^^^s^ 3:>oiw.el^^ 

11 : ^11 ^^^y^} 

12 : ;H12 ^^^^1- 
13,14 : 41,2 

LI, L2 : ;HU,2 «y^Bl 
CI : ^flJ^AlE] 
Rl : 

<28> ^ ^Vt^ ^^7l7l^ ^#*>^ ^Jl^i<H] 

^th M.t\- ^MM7\]^ ^-^iio]^ ^ iLol2.<Hl cg^J:^ ^ji stl: ^^^^ 

^(breakdo\vn)<Hl €■ -R-^sjc-lBl-S <y-^*>7ll. ^ mV - '^^A mV^ Jl^^ 

fe^ ^^cfl ^-i-Hl^ ^ ^}o]^^^ jL^s^ ^^^^^ ^# ^^i<Hl 

ojso^^tq-. H^^, A]J:o] 37]7]. ^ mV ~ mVS. ^7loil 5>]«. i- 
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1020030064846 ^^ 'U^}: 2003/10/11 

^^til (S/N)l- i^sl- ^^1j-^(HFPD : High Frequency Partial Discharge)*^! cfltl: 

<30> IEC270<HlAi fl-^^>ji «^v^ T^i^AlEli- ol^^H ^l^tfl^ 

<3i> AJ.71 ^^^1- ^^i^ ^H^^. -g-^^^, ^i^j-^^ <?>tim^ -§- 

^o\] 14^<J=^|-71] /HlAl5]<H ^O.c^, ol^«-Ei ^^iq- i^o]3-g- oy^^6\] S.^^ 

<32> 71^011 7]-^J- ^o] A>-g.^>^ ji^sl- ^^i^^ CT^^Jl^i^l- ^B(Shunt)^^Jl^il- 

<33> CT^ ^^^(fc)^ o]^^}7] nfl^oj] ^^^^ ^5j.^cfl^5l S/N^l^ 

^^l"?]:, ^^(osci nation)^! ^^^s^^H ^£(sensitivity)7l- 'gcH^c]-^ ^^o] oj^tJ^^ 
<34> ^SB^ ^A^^ 7>^ <^1^^'?1 ^^S.* ^1^31 Sl^m, ^<?!3i|-ail (breakdown) 7> ^^^Jsl^i 
* ?fl. €• >H^l^'a-<^l ^^i^ -fr 715101 Efl^E Al^egol 5}-^^ ^ $1-2.01, :^^i^ol 

^7> -a-'^^cl-^ ^^ol oicl-. ol^^i-o.^^ ^cfl^^l ^^^V^l"?]:, ^/HlS.^ 

JL^^S. -^-R- ?l3flAl^>^2l- Sl^SJl-ololcll o^^ ol^^^ioll S1^><:«1 ^>7>^^ 
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1020030064846 ^^ ^^>: 2003/10/11 

(self-resonant)<^l ^'S^^ Jl^s|-«^1 a-^ «y5rjoi^7> ^?]]^]7] ^^o\] , i:fl^oilA]o:| ^ 

^^<^i ^^4^ 9X^. t-i^M-, 371] 

<=>]^ ^Hfl<^l ^lt>^ ^# ^^i^ 0^7] 

^ ^^^^ -a-^tt ^2fl^ ^^1^^ ^^^>7l ^-^S-^H, ^ 

^ ^^ol^ofl ^JL atb ^ 4-^ (breakdown) ^tb €■ ^1^*^-01 -fr 

^1-; ^7l ;*fli^^^^>sl- >«fl2^^^;^l- a>o1oii ^^^^ el^^i 5E.^a^>^ 

<a2i'a^s. ^^5)<H ^i^sj- ^4*>^ ;^ii^s.» ^^^*>^ ^11 '^ixi'a^ ^^7i 
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1020030064846 #^ ^^>: 2003/10/11 

^40] ^^7> ^12^^!- ^^^t}^ 42 'as]^^! ^l2<a2ioi^i 

^^^J-^sq- ^12#^^;^> AVojoji o^^slcH »l2^s.s- ^sf^^V^ Ji^3z|- 

z^-Zni- ;^ll.2 ^^^^s. ol^^l^l^ JI^S). ^^ifj-^ ^ 

^^^^^ ^11,2 ^^^^T-M ZL <y=cjoi c^^sjzi, <?i^^^is^ <y^Bis. ^ 

2 el^^o] ^e^-^ 7fl3|]AlE^S. o]^o^^ o;^cl.. 

<40> SEt!:. ^7l ^ ^^ofl Jl^s). €^i<^l ^71 ^ 

<4i> ^7l ^ ^^oil sit!: ^l-ol-ael^^ ji^sl- ^A^^ >^7l ;H11.2 

<42> >^7] ^ ^'^ol] o^^V ^HtiElJB^ 3.^^ ^^''^^ ^# ^>^^<Hl SZ<H^^ . ^7] 

2 ^J^lDl^ H^'A nn^]"^^^ T^-y-*^! lOkV ol^Vo] ^o] 
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<43> ^ ^x^^ ^^^^ S.^^ ^^^^7] ^tb ^^^^^-^^Ai, ^^7171^1 JL^S\. 

^ 'yjxi^is ^^s\<^ Ai^7> -f-^3:>^ ^^^^}^ m •a^qoii ^ 

jL^s[9] ^^7> ^12^3.1- ^^j^>^ ^12 <ys)^>i ;^l2'y3i1ci 

S.7} m,2 ^^^^ #^^;^>; ^, ^71 ;^ll^^^^>sq- ;^12^^^^>a>o1oii 

^^7> ^2l-sr>^ ;^13^S.1- ^^^^>^ /^l3^3i|oi>i ^^^^^ = ^ ^^21- 

<44> ^71 ^ ^^c>\] c^^ ^H«.S]:B^ JL^5^ ^# ^71 ;«ill <a3r) 

^12 /aBjiai ^^^-^fe ^^^o] oj- 7]l3£llAlEiS. ^ ^inf. 

>a-7l ^l2«y5iioi>i ^^^^5^1- ;^l2'^^^;^l-A>oiofl ^«lslfe ^^^o] :^;^*j-o.^ ^ 
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<49> c-ls^H, ^ oi>^<:.fl 71;^!]^ ^ ^i^si jL^sj- ^^Vcfl^^^l^q- 

^^lA>olofl c^^i}^ ^, >^7l Jl^I^ ^^^^^ ^^^^^ ^W^S.^^ 

^d- yS^Ei cf^o^ ^*|-Aiofl o^^vc^, = 3.4877 x + 3.0437 o^^j-o^^ x» ^>#^V^ ^ 



Cf. ^^7] ^^i(lO)^ ^^Vtfl^ ^^7l7Hl ^€^^7> <a^5l^ ^ll^^^^> 

(11)^, ^^]^] 91^^^ ^]2^^^^Ml2)St^, ^7] ^ll^^^;^Kll)^ ^12^^^>^K12)^ A>ol 
d\] ^B]^o] ^ll^^^;^>(ll)s. ^^f^ ^i^sj-oj ^^Ai^i- ;si]2^^^;^Hi2)^ ^=.711 

^ll^^Bl(Ll)sq-. ^7] ^ll^^^;^>(ll)fil- ^12^^^^>(12)^ A>o]oil ^wjsijaoi 

^H^flAlEKCl)^ ^1.^ ^7l 7ll3tflAlE](Cl)2l- :^ll^^Ei(Ll)sl ^^oil ^ ^^^^ 

^^^V^ x^^(Rl)j2|.. v^7l >lll^^E-l(Ll) ^ ;^-1*J-(Rl)4 ^l2^^^^>(12)^'^]-o]oil ^w]s)ol 
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^ H7lofl cfl-S-^m ^"a-^^l ^11.2#^^;^K13.14)S. 

<52> £ 2^ >^7l £ H :y.oi ^A-^o^ ^7>s|S£.S->H. Vin^ ;*111,2^^^;^>(11.12)oll ^el^ 
^'a-<^lJl, sLl, sL2^ ^ll.2'?l^EHLl.L2)<Hl 1/sCl^ ^fl^^l^l 

(Cl)Sl <a5r)<a^», Rl^ ^-1%KR1)^ 'y3i]oli<Hl cfl-S-^cf. 

<54> £ 3^ ^ ^^^^^1 51 ^l-oltie^^^ jL^s\- ^M^i^ ^12^A1<^1 

♦ ^91 S\S.^S.^^, ^^7] ^>^i(20)^ ^^}^^ €^7l7lofl ^^S\o] <g^£)^ ;^lll 

^^^^Kii)5+. ^^Hl -d^s]^ ^12^^^:^K12)^. ^7l ;^li^^^;^>(ii)sl- m^^^7\- 
(12)^ AHofl ^ajsio^ ^]i^^^7}ai)S. ^g^^ ^sf^ ^i^s)-^ ^^^:5i» ^U^^^t]- 
(12)5. JlSTfl *>fe :^ll^^E-l(Ll)Sl-, ^V7l >^ll^^j^^>(ll)5q- ^12^^^^^>(12)S1 Afolofl ^ti] 
S)al<>| ^ll^^^^^Xll)^ ^Jl^ Jl^S)-^ ^^7> 

j-ii^^it^ccDsq-, ^7] nn^]^](ci)s\- ^^s. ^^^<^ ^7] 7flsiiAiBi(ci)sf m^i'^^un)^ 

^^o\] ^tlr ^^t}^ ;^i*J-(Rl)4. ^ll^^Ei(Ll) ^ ^^-^J-CRD^}- m^^^^^l 

^ H7H] cfl-g-^>^ ^oj-o] ^^s]^ ^ii.2#^^^v 

(13,14)i2l-, ^7] ;^ll^^^^;^V(ll)^ ^]2^^^^7}a2)^ A>o]o1] ^^S)ol 7fl3lflAlBl(Cl) ^ 

^H,2^^Bl(Ll,L2)ofl ^^S. 9^^£lcH ^JL^B}-^ ^4^l7l^ ^l27fl2flA]El(C2)S 
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1020030064846 %^ <^^>: 2003/10/11 

<55> -^1-71 jE 3o\] ^]2^^]cA]^, <a3iioi^^ ^ll^^l^^l^ ^^i<^] ^ 

<56> £ 4afe ^7] S. 3ci\] (20)^1 ^7>SlS.£SAi, S. 2^4 ^}^7}:^]S. Vin^ m,2 

^^^^>(11,12)<^1 ^e]^ ^*a-<^lJl, sLl, sL2^ ^11.2^^El(Ll,L2)ofl <^^3f\^ 
1/sCl^ mnn^]^HCl)^ Rl^ ^i*J-(Rl)^ ^^31)13^011 cfl-g-s^n^, l/sC2 

?1 ■^7>5|S.£.S.>^i. <^7lAi, Zab^ ^^7] ^l2<a^El(Ll). >^1l7ll3£flAlEl(Cl). ^i*ch(Rl)«=>ll 'a 

<57> ^7l, £ 1 £ 4a.b<Hl ^<H^i, ■§-<at!: ^^.S. K^]^ ^'^^^ 7]^* ^^^} 

<58> ol>^a!|- ^A^ofl oJo^A^^ ^ll^^Bl(Ll)^ ^^^H 

1- ^^^^V^, ^^^:^(60Hz)oil cfl^ ^^^W. '^7]^^, -B-s^^ 

«>sf ^o]^ ^3i|-^ofl tij^l^H ^sF^cf. n^-el-Ai. ^^5)-^^ Alsofl i:fl«flAi^ <a3i^Di>^ 

<59> Aj-71 7l]sflAlBl(Cl)^ ^A^*m -^^^S-Ai, Jl^Sj- 

JiT - ^ 

^^<H1 cflt!: ^A^tl-^-. -a^^-^S, el"5^€^(Xc)^ 2,^ (o^7lo)lAi, 

iq-^ofl 0]:Hl^l3:>0i ^^3^2.3., ;^-1^5^^oll tfl«fl>|^ ^5I)1=1>!^7> T^^l^l Jl^^l-^ofl cfltflA^ <y 
5q^^7> ^o>^q.. nl-Sl-A^, ^7] 9m^]^](CW] ^Sll €^a1^ gc^ ^-g-^ 
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1020030064846 ^^ «a>c>: 2003/10/11 

^JL, JL^s^o^ ^^^^o] o] ^^o^ 3,7]o\] cfl-g-^m ^"a-<^l ^i*j-(Rl)^ 

^c>^*Hl "^^S^JL, o]^ ^-i^HRi)^ 'y=^<^l ^ll,2#^^;^>(13,14)» -i-«fl ^^3}- 

<60> olr4), ^7] 7fl3|lAlE-l(Cl)^ A>J7A]S^ cfl^^ -B-<a^ «cJ-^l*>7l ^ Ml^a-^^l 10kV<^1^2l 

•a^E^Ll). ^flsflAlEKCDSl-, ;^i*J-(Rl)<^l RLC SlS-<>llA^ £ 5c<^l HAl^ «>sq- :^ol 

^ Q ^BKfactor)^ ^^^^cf. 
<62> >^7l ^>^^ofl tfl^ofl^i^ >^«j-oi el^^o^ 71a3>^^«.cii m-:^^ 

<64> £ 5d^ ^^1 ^a^ijoi^o^ it11^:£(bode-plot)S^-1, ^-I^J-CRl)^ ^^^^^o] fo^ Sti^ 
Q = R/Ro '^r^ <^l-eflS. ^^1^ Q^^ 7}^]7\] ^cl-. 
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1020030064846 ^^ 2003/10/11 

^^^^ h:.o]^ ^^^^ ^ll^^E-KLD-g: ^]^^ ^i^s].^ H^Jl ^^15- 

<66> H^JL, ^1-71 ;^l2^^Bi(L2)^ ^^li^ol^o^ J^o^^ ^^1^1^171 ^-^S^i . ^^J^ 

c-ln] olol^^ 71^^ ^^^Cf. H^Jl, A>jlAl cfl^^7> ;^11,2<?1^EKL1. L2)^ 



^^7l ^l-o]ti.sl^ ^^IJ-^ ^# -a^l^ ^B(Shunt)^ ^^-1^ 60Hz^ ^^i^^l 

^^i:!^. H ^:^X\ S/N tils ^ Sicf. 



<69> cf^-^S, ^7l S. 2 ^ £. 4a,bSl ^7>^lS-l- #2:*>«^ ^ ^^<^1 S]^ >^^^9] 

<70> ^7] £ 4b'^lAl RLC "E-^^S.^^ Zab^ i^f^^ 1^ ^o] :^^o^^t^, 

<71> 



„ 1 1 \ jCI y jXlCl-Rl+sLl 



°* /oi^ 1 \ „r.^/o 1 \ S^I,lCl+sCli?l + l 



[^^^ 11 

<72> olc>lAi, ^7] RLC -^^2]S.-^oil ^<a- Vab^ cf^Sl ^^<bl 2Sf :^ol ^gs^^cf. 
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"^^^ s'^L\Cm+sL\ 



r, X/- 1/ T/ s^L\C\+sClR\+\ 

y„h^Vm-V,.=— — — • Vm = = • Vm 

sLl+Z^ s\\C\RHsL\ 

s^L\Cl+sC\R\+\ 



s^L\C\R\+SL\ 

Vin 



[^^M 2] s^L\L2C\+s\L\ClR\+L\C\Rl+L2ClR\)+s{L\+L2) 

<74> n^ji, ^mm)^ *y=^^<?j-<y #^^'a-(vout)^ ^-^^ 3^ ^^^^rf. 

<75> R 

Vout== . V . 

2 atf 

<76> Aj-7io^ 25f 3-^S.^Ei. ^ ^^<^1 ^^i(20)^ ^^f-^CVout/Vin)* 

^*>^ 4sq. ;^ol ^^0]^4. 
'''' Fo«./F,«= (Cli?lV-Hi?l.- 



<78> >^7l 4<H1 ja.'y ^^f-^^ S. H ii^ 'ai>^i(l0)5q- £ 2«^1 ^>H(20)<^1 

^ 107[rad/secisl t^'^<^]^^ ^i:fl ^^fe ^^H^^b^ (Ll)^ 1.677mH, ;^12<?1 

^Bl(L2)^ 29.9uH. ^ll7fl5^^lBl(Cl)^ 514pF, mfm^]^iC2)^ 300pF, ;^i*j-(Rl)^ 2kQ-^S 
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<80> i 6^ PD #^7l (calibrator)^ ^«fl ^ ^ ^^'^l t}o]w_^^ 

^^«ol-^ ^^^'y-s]-^ ^^1 ZlEfl^S-^i, oi7l^i. 1,2.5, 10.20,50, lOOpC 

128«i ^^tb ^ 5^3-213 ig^^ ^t!" ^<^li=]-. 

<8i> >^V7l £ 6<^1 M-Ei-vi cllolE-is] ^^^1^ c}^^ 54 :^o] q-El-ujcf. 

<^2> r=3.4877x+3.G437 
[^^Ai 5] i?l'=0.9997 

<83> <^7lA^, M. ^x^o\] ^X\o] ^11,2#^^^K13,14)S. ^"a-olol, 

<84> c^-^o.^.. £ 7-8: ^j-7l £ 6<^l^i^ ^^i^], ^ll,2#^^;^>(13,14)^ ^^S] >i^H^ 

«.A^^ ^44^^ IJ-^^^S 1-3MHZ tfl^o) Ai:£oilA^^ 2pCol*]-^ 

<85> £ 8^ (a),(b)^ -B-^ ^S-M- cfltV ^ ^^<^1 ^t!- ^Jl^i^ ^^'S-Bfll- 

^^tF ^-^5.>H, ^^7lS. max hold 7]^^ o1-§-^><^ 1-1.5 GHz lO^tt 

#^it!: ^-^^^i. ^ ^vx^4 ^Al7> PDCPartial Discharge)* ^ 

#7l-^t}: tfl^^ S/N Hl» ji^^l-cx^ 1 - 200MHz S. M-B|->d:C|-. 

<86> ZLS^JL, £ 9^ (a)~(f)^ -^1-71 ^>ola.elJE.^ ^^^(10)» ^]-%r^ ^J-^^t 

^^^o] #71] M-El-^* 1- ^ Xi4. SE^, S/N«l^ ^7] ^>H(10)4 ^cf^ ^ 
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<87> atb. i 10-$: ^ ^^ofl -B-^ ^^^^ ^^^^^ 

(single shot)* ^^S.^^ , ^7] ^^js[^d\] ^-^i^o]^o^ ^o^o] o^ji^ ^ 
■S-(oscillation)ol ^ 5Z^. 

<88> :£ iis^ (a) ifl^l (c)^ ^ ^^ofl fi^t!- ^^is] Al:?]:^5?-'i M-Bj--^ 

(a)^ 3,7]^ ^sj-^ cfl^ol ^<=>]JL, (c)^ dli^js] Al^ol 

<89> ol^Vo^ Efl:^E 1- nfl. ^ ^^<H] ^>olti.sl^^ ^# 



<90> * ^'^ 1 

<91> ^ ^T^cfl o^^V *>o]tie|^^ ^A^l- ol-g-^>c^ ^nfl3g^ ::p-SO^ ^7]^ wj-^^ ^ 

^^'y ^^(121)^ ^^1^<^1 ^ ^^«fl ^^i (122)1- -M^l^H ^^^^-^H. ^ 

^^^<^1 ^^^s] A^^^ 7Ja^^o_s. ^]mL^}7] ^^H. PD(Power Diagnostics) ^i-#sj- 

cfltl- wlJiitVcf. ^7] ^^o\]M tfl^^ IMHz ~ 100 
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1020030064846 ^^ <U^}: 2003/10/11 

<92> S. 13^ £ 12^ ^O] ^^]^ ^ ^A-^o) v]M^-<^ H-E^-wfl CHl^ 

^ "0:^0]] ^tb ^^^^vs.^ jy.oi ^olji, CH2^ PDA>S] 100Nfflz-§- CT^Jl^iSl 

M-Hl-^a ^^1^. ^^^7] £ 13^ -i-^ 9X^'=>], 16pC^ 

<93> ZLE^Jl, £ 14^ ^>u|-Sl ^^M- «o^^Ai^oii cflt!: PD>«->^ CT^^i^ ^^2|-^(CH2)4, 

olti.el:^^ ^A^^ 2.^^5x|.^(CHi)^ M-Bl-id ^o.^, iE.Al^ aj-iq- ^o] , ^ ^v^6\] ^A^ofl 

^Hl7> ^^^^ '5dH(Shunt)^ -a^i^l -g-^5^^ai|- -B->««>*>711 M-Bj-uj-^ tiV^ofl 
CT^ ^jA^oii wi^>c^ ^-§-32)- ^-^i^o]^ A^«.oi HTfl ^^tb =1^ ^cf. ^^H. PD 



<94> ^^2 

<96> ojnfl, ^^7l<^lA-1 ^Va^s^- ^# A]^^ o^tt ^1^^ JL>^^<HlAi ^1^5]^ 50^> 

<97> ne^Ji, £ 15011 £Al^ M}9\. ^o], ^-§-^-^(220V)* ^■^7l(125)<^l>H -S-^s)^ "^^^ 

'U-C^^ ^•a-^V^ ^SJ-^l (121)5]-, ^<a-7l(121)S.-^E.i ^^o] ol7]-Sl^ ^ 
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^^1^^ AaS. oj^o^^l^ ^-i-7l(125)<^l 9X'^^^. ^^7] ^-§-71(125)011 ^^S. 
711 sfiAl El (122)1- <?^^*>^, oHl ^o^7l(123)Sl- ^^1(124)1- ^^s^l-JI, ^Hl^i^<^lA-l A]^^ 
^Al*>^o.c^, IEC270 ^^^-ir <>l-§-^ HALFEY^ TE571 ^^1^ wli2^^*>5!tcf . 
<98> s. 16^ 50i^>^^ ^■S-7l( 125)0)1 >H ^S.^ ^91 ^^S.S.^^, 917}:^^ 

^ ^^^^^^ ^^^^ ^tfl^oiMi-^^«cJ-^<^l ^^^Jsl^ # 4^ ^1=1-. <^7lA-l CH2^ €^51-^ 
^ ^'a-7l» oi-g-^ ^7>^^3l- «>olti.el:B^^Aio^ <?I^^i ^i^^S. 91^ ^^^1 

<99> ^1-7H1A-1, ^ ^Vt^o] ^l.olti.B:)S.^ ^A-l7> ^^^s\s. ^^oHl -^^^ ^^1 ^^cf^ 

<ioo> cf^o.^, £ 17^ ^-^71^1 jl;^^hia-i sI-^ss-a-1, 

»^^7l- :^^^1 ^^^^^^Sl- ^^^^ ^tll^ollA-1 ^^5^>5^0.c^, -a^cfl^^tilsq- 7^^7} 
^o.n^ iiol^ A^^Q^ A]^^ d-^ ^^l-ofl 1^:^551x1 ^ ^ olc^ 

<ioi> 0]^]^ ^4*S^El, -¥-^«<J-^* ^;^s:>^i:fl ^o^A-l, ^sflo^ (H'^A-ljatq- ^ ^'^sl 

ola.B^^^ AJ1A-17> ^^i:fl^^til ^ ^Efl-^ 7l^^ O.^ JlSlSlolol: s:>^ ^^-g- 

'^^H -f==r*>i=i-^ ^<^1 ^#^^1-. H^. ^^71^1 ^^1}-^ ^^oilA^S ^Ai^^V^lo^ 

•ysjiaiS O]^ ^^>^5l-7> M-El-Uj-X] ^^O.D^, ^^Al Al^sq. ^0.0. ^ o;^^ 
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<102> £ 18^ ^sflo] cT^Al ^ ^H^>^i5!f ^ t}o]BE]^^ ^x^o^ O.^^^^ y^-^ 

^A^S.^^, (a)^ ^Efl CT^MSl ^^^^o]j7, (b)^ ^5)1 ^Jl^i^ ^^^^^^l^^, (c) 

<i03> ^7] yi]M^ w><4 :y-ol, CT^A^o^ ^-f^ 9.6MHz -f-e<^l^i ^cfl ^^^^l ^'^^VJI. 

^Jl^i^ ^tfl^<Hl ^^^^ ^^^^ :e.oi^c-fl ^J:t}c^, ^ s>oi«.e):E. ^Jl^^^ i-smhz 

ifl^oflAi^ 2pC <^1*>S1 ^iES Zl ojsqo^ cfl^uz}. ^}o]7} «a- 

<i04> £ ^Eflo^ CT^Ai ^ >51H^'H^ ^ B^H^s^JE.^ ^A^o;) «J-^^cflu] 

^o.s. q-^^fcf. CT^Ais^ -g-Tg-o] 7]-^J- €-^^11 #^1J-^<51 3.-5x1 3 ol7l 

"fl^'Hl ^-^o] 7HV ^ CT^A-lo^ ^(+)/«.(-) s.^ ^btH 7>^J- 3711 M-EI-147I nfl^olc^.. ziel 

7^oy^ nfl, -§-^37!^ ^B^Jl^i>CT^^i>3rl-ol ^.S^ JE.^ ^Jl^i ^.2.^ 

M-Hl-v+cl-. 

<i05> £ 20^ -6-^ SS-M- ^^^1^ CT^>H^ -SB-a^H ^ ^ 5^1-0] ti. el jE.^ ^A-l 

t ^^a^Csingle shot)^ ^]mL^ , (a)^ CT^^io] i^^olji, (b)^B^>H^ 

(c)^ ^^^^ s1-^o.^a^ ^x\^ ^o], CT^jlAio] ^^^^xj-^ofl^ :^^o] 
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wl-sq. ^o], ^ ^^x^6\] o^^ sl-o]ti.el^^ CT-Jfl^^iicf ^^eflo]/l 

Aiofl tilarH ^J:tfl^^wl7> ^o^x^, A>ji^a|a1 A-l;^l^«g-ol -^<U^^ ^-f 
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11 

i#^^^>; 

^li^;^^;^!-^ ^12^^ AH oil ^wlslJi, ^s.^^ ^^^^ i^^m 
V^-^ <a2li?i:is xij:7l- ^4«>^ ^li^si- ^A^*>^ ^A^-?-; 

^7] ;^ll^^^^^>^4 ^12^^^ ^^1-21 Al-o]o|l ^V7l <a5Xl«a^ ^^^-¥-Sl- ^^S. ^^5)^1 

^I2^s.l- ^A^B^m >fl2 "a^qci^ 

^12^ 511 CI ^]2^^^7\- Aj-olofl ^^Sl<H ^]2^S.S. ^5q-*>^ 

1^^%^ 2] 

^1 1 9X^^^, 

'^■71 *a5llo1>^ ^7l >lll,2 ^^^^H ^ '^=^'^1 ^^^^ 
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31 

^1 1 %H1 9X<=^^], 

^7] ;*)12 «y3Xlci^ ^^^^^ BlS.>}d<^l '^lef^ 7fl3flAlElS. ol^o^y^l^ JI^Bl- 

"^^^ ^# 'ffl'H. 

(^^^J- 41 

^1 1 %H1 ^c>1^i , 

ol^ol;:^!^ ^>o]aE|:^^ Jl^S^ ^# . 

[^^^J- 51 

^7] ^11,2 'y3qi^i^ ^^^^^ ^12#^^^;^>^ A>oioil D^D] ^tii^><^, ^ 

[^^^J- 61 

71 
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<y2)'=i^s ^i^s^- Aij:7]- :^5z)-^]-^ ;^]i^s# ^^^*>^ ;^li ^2]^:^ 

Jl 9X<^ JL^^^ ^^^^^ ^^7} ^3f*V^ ;^12^S» ^^^*V^ :^12 <a2]^>i 

;^l2^2liai ^^^-^s}- ^12^^^^^> AVolofl <?1^5]<>| ;*112^^^ 

8] 
9] 

^# -ffl^i. 

37-25 



1020030064846 #^ ^^>: 2003/10/11 

10] 

oi^o^>^i^ s^Has^:^^ jL^^ ^^^^^ ^# 

[^^^J- 111 

^^li^o]^^ ^-l^^l^l^ sl-^lW-B^H.^ Jl^sl- ^# >fflAi. 

[^j^^J- 12] 

^1 7 %H1 ^^^i. ^^7l >iile1-Bi 7ll3tflAl^^^ Lfloj-o] lokv ^V^^l-tiel^^ Ji^s)- 

13] 

:f = 3.4877 a: + 3.0437 
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